biopsy specimens from our patient closely resemble those described in the case reported by Castaigne et al, we are not convinced that these cells were part of a truly neoplastic lesion in our case. There was a cyst present in one affected cerebellar hemisphere but no obvious tumour mass was detectable at surgery or necropsy. We therefore regard the bizarre astrocytes, a few of which clearly contained JC virus nucleic acid, as falling at the extreme end of the well recognised spectrum of pleomorphic astrocytic change seen in PML.
The cause of our patient's sclerosing cholangitis was unclear. Sclerosing and ascending bacterial cholangitis have been associated with campylobacter and cryptosporidial infection in patients with primary immune deficiencies.9 It has been suggestd that bacterial overgrowth in the upper small intestine may be an important predisposing factor in these cases. Interestingly, primary sclerosing cholangitis in immunocompetent subjects has recently been associated with significantly increased titres of serum antibodies to JC and or BK viruses.'°T his raises the possibility that reactivation of polyoma virus may have been responsible for both PML and sclerosing cholangitis in our patient.
We thank Professor John Newsome-Davis FRS for permission to report this case. Drs Anne Simmonds and Paul Holloway kindly carried out the biochemical investigations. We thank Lynda Beckley for typing the manuscript. 3. However, this could have been due to the fact that an autonomous electric heater had been installed in the bathroom of the ward, obviating the need to use the central hot water supply, and the shower and taps had been replaced before the water samples were collected.
To our knowledge, the isolate described here (called strain Roma 9/1539) is the third L pneumophila serogroup 14 strain to be isolated from the human source. The possibility that it may represent a contaminant resulting from specimen collection procedures is highly unlikely, because the expectorate sample examined was the only one which yielded legionellae among a group of 80 collected in the same hospital during a one month period.
Reagents for detection of legionellae in pathological material by immunofluorescence or for antibody testing are not always available in the laboratory for Legionella species or serogroups that are rare causes of infection. Moreover, patients with severe legionellosis, who are often immunocompromised, are usually serologically negative at an early stage of the illness. The need to perform culture as well as serological tests is emphasised by the results decribed here. This case was only detected after the patient had died because Legionella was not suspected and would have been missed if sputum culture specifically for Legionella species had not been performed as part of a retrospective investigation on patients with pneumonia.
We are grateful to TG Harrison (Legionella Reference Unit, Central Public Health Laboratory, Colindale, London) for examining and typing our strain. 
